Benzodiazepine inhibits hypothalamic presympathetic neurons by potentiation of GABAergic synaptic input.
Presympathetic neurons in the paraventricular nucleus (PVN) of the hypothalamus receive inputs from gamma-aminobutyric acid (GABA)-containing neurons, which regulate sympathetic outflow and cardiovascular function. Benzodiazepines can decrease blood pressure and sympathetic nerve activity when used for induction of anesthesia, but the sites and mechanisms of action are uncertain. In this study, we determined the effect of the benzodiazepine agonist diazepam on GABAergic inhibitory postsynaptic currents (IPSCs) and the firing activity of rostral ventrolateral medulla (RVLM)-projecting PVN neurons. RVLM-projecting PVN neurons were retrogradely labeled by fluorescent microspheres injected into the RVLM in rats. Whole-cell and cell-attached recordings were performed on labeled PVN neurons in the hypothalamic brain slice. Bath application of 1-10 microM diazepam significantly increased the decay time constants of the GABAergic miniature IPSCs and evoked IPSCs in a dose-dependent manner. Also, diazepam significantly increased the amplitude of evoked IPSCs but not of miniature IPSCs. Pretreatment with the benzodiazepine antagonist flumazenil completely blocked the diazepam-induced increases in the amplitude and decay time constants of the evoked IPSCs. Furthermore, diazepam significantly decreased the firing activity of PVN-RVLM neurons that responded with increased firing to the GABA(A) receptor antagonist bicuculline. In contrast, diazepam had no significant effect on the firing activity of bicuculline-unresponsive PVN-RVLM neurons. This study provides new information that the benzodiazepine suppresses the firing activity of PVN presympathetic neurons by potentiation of GABAergic inputs.